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laser having a wavelength of 780 nm which has so faTbeen u£? 9 ^ y0IU8 and a near infrared 




(1) 



O 
CM 



o 

Q. 
LU 



Printed by Rank Xerox (UK) Business Services 
2.13.9/3.4 

BNSDOCID:<EP 07 49 1 20 A 1 I > 



EP 0 7491 20 A1 



Description 

BACKGROUN n OF THE INVENTION 
<H Raid of the Invention 

The present invention relates to an optical recording medium, specifically to an optical recording medium which is 
usaJT to latere tfvXs wavelengths. The optical recording medium is capable of recording and reproduang wrth a 
^Sa w^eSfaiiing Grange of 480 to 600 nmarrf further car^ 
ducing as well with a laser having a wavelength falling in a range of 600 to 830 nm. 

( ? ) Descriptinn of the P rinted Art 

A compact disk (hereinafter abbreviated as CD) which meets CD standards and is capable of voting or recording 
is Dror^eTas an optical recording medium having a reflective layer on a substrate (for example. Nikkei E ectrorucs. 
No ^Tw Jan^k 1989 issue). As shown in Rg. 1. this optical recording medium oompnses a recording layer 
2 aSveteyeTs^ aprotediv 8 layer4form^ 

fcor^^ieHs in^aed Tat a high power to the recording layer in this optical recording medium the record-nglayer 
so information is recorded thereon in the form of pits. The prts thus formed are 
tZSS* SaTase beam of a low power, and a reflected beam is detected, whereby the information recorded .n the 
L^n h rr^ucLd In aeneral such optical recording medium uses a near infrared semiconductor laser having a 
w^eTenS» 

^etoCDSers andCD-ROM players since it satisfies CD standards such as a red book and "orange^ 

In recent years, the development of a semiconductor laser having a wavelength shorter mw ™ ™^l7?,^ 
advanced anc ^semiconductor lasers having wavelengths of 680 nm and 635 nm have been put into .practical use 
advanced, arra rea «rnK» « October 1 1 . 1993). Further, a laser of 532 nm obtained by higher har- 

^ae^^ticarrecordSg media capable of memorizing moving pictures by shortening a wavelength of a laser 
aTus^a^cWr^sion techniqueTave been developed (for example. Nikkei Electronics, No. ^S^August 
3u S s^i highSensity optical recording medium can record data of such large vdume "«™*^f%£ 
exoected to be applied to uses such as video CD (for example. Nikkei Electron.cs. No. 594. p. 169. Novernber 8J 993^ 
SsrtTn JaZese Patent Laid-Open No. 2-27851 9 is high sensitivity and high speed recording made by a method 
Tn w^chVecorTg is made at a highlensrtivity with a short wavelength laser of 680 nm and reproduce ,s made wrth 

3 13 On me^hThand. an optical recording medium capable of recording and reproducing a ^^vetength 
laserlsp^osed in Japanese Patent Laid-Open No. 6-40162. This medium uses an mdocarbocyaninedyeforarecord- 
inolaverand can record with a semiconductor laser of 635 nm and He -Ne laser. 

* AWuSree^ semiconductor laser having a wavelength of 490 nm which is further shorter »an 532nm has been 
studied and it is said that the above laser is close to a stage of practical use (for example. Applied Phys.cs Letter, p. 
1272 to 1274 Vol 59 (1991) and Nikkei Electronics, No. 552. p. 90, April 27, 1992). 

Such Jlmsta^ces as described above tends to shorten a wavelength for recording and reproduce in an optical 
reJdl™ mSupto dose 500 nm. Accordingly, optical recording media meeting such tendency are requrred to be 
£££d ^ ^rtCan ^changeable optical media to be usable for conventional 780 nm are desired. However, .t 
has bew impossible for conventional optical recording media to reproduce wrth a laser of 532 nm. 

SI IMMARY r,F THF INVENTION 

An object of the present invention is to provide an optical recording medium capable of recording ^^odurjng 
, withXer having a wavelength falling in a range of 480 to 600 nm and further capable of 

reproducing as well with a near infrared laser (commercially available CD players and the like) having wavelengths of 

^Sr^gTns^aoe- by the present inventors in order to sofce the problems described above have 

resulted in completing the present invention. That is, the present invention relates to: 

(1) an optical recording medium comprising, a recording layer, a reflective layer and a protect^ ^ 
a Sate, wherein the recording layer contains a quinophthalone compound Resented by the following For- 
mula (1) and having an absorption maximum in a wavelength tailing in a range of 400 to 500 nm: 



2 



)• <EP 074912OA1 I > 



EP 0 749 120 A1 




(1) 



is group, a dia Waminocarbonyl group an alkvl«ibonv)«m^n ^ ^f 8 ^ 0 "^ fl™*-*" alkylaminocarbonyl 

r^a,™ 

are possible with lasers having wavelengths of4TO to600^!m ""ore. and recording and reproducing 

S£ s sss^t s^i^s^^ -ars ,o ii9W se,ected ^ — »— 

35 length for a high density optical recording meSum as ~ ™ ^ Z much attemion * Paid as a wave- 

selected from those haIg P wa?eScS^^ reproduced with « 

the mixture of the quinophthalone ™ U ndand f com™^^™ ^ I ,he quinophthalone compound or 
the recording layer compound and a compound hawng a suitable photoabsorption described above in 

40 BRIEF PE8CRIPTIQN of the n Rfflv|rn 

Fig. 1 is a cross-sectional structural drawing of the optical recording medium, wherein: 

1 substrate. 

45 2 recording layer. 

3 reflective layer, and 

4 protective layer. 

so PETAIIEQ QFSCRIPT ION O F TH F PREFFRRFn Puanni^ 

The concrete constitution of the present invention will be explained below 
^S^^ -ayer on a substrate. 

*ny an optica, ^T^tZ^^Z^^^^ ^ W ^ informa^c- 
order on a substrate, this optical reco3na3,L!rfh« f % , ^ ayer 8nd a P rotec,ive 'a/or formed in this 
layer 2 is formed on a suSe .a* a K^aVS^S^ "J?""' ^ ^ is ' a '«»*» 
Further, aprotective layer 4 is ^ dos8 ^'"aCherewi.h. 
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The substrate may be substantially any one as long as it can transmit recording light and reproducing light. 
eJ££T? JZ£ high molecuiar Aerials such as polycarbonate resins, vinyl chloride mm* ^ 
sutf rpMMlM polystyrene resins, and epoxy resins, and inorganic materials such as glass.^e 
sur^Se nTe^sarTmoWed irZtecod substrates by injection mowing. Grooves are formed on the surface of a 

^Cc^e^esT^ 

descinMd^eta^TTieejairnplesol Ri to Rs include a hydrogen atom, halogen atoms such as a '' ut ^^ a j°['\ a< ^°""f 
a^and fb^e atonVa nftro group, alkyl groups, in particuter C,. 18 alkyl g«4* «* •» ^J^""^' 
tZZLT, \ buM i-butyl t-butyl n-arnyl. i-amyt. n-hexyl. cyclohexyl. n-octyl. 3.5.5-tnmethylhexyl and n-dodecyl. altoxy- 
aSou^'pS'a^'ai^il^ups. such as mettoxyethyl. etr^xyethyl^ro^e^. 3^oxypropyl 
arri altoxy? groups in particular C,. 12 alkoxyl groups, such as methoxyl. ethoxyl n^ropoxyl ^ro- 

^ ^bS^Tn amytoy. n hexyloxy and n-dodecyloxy, alkoxyalkoxyl groups, in particular alkoxy- 
i«s2 m *Sta,, ethZethoxy. 3-methoxypropoxy. and a-O-propoxyJpropoxy. aryloxy ^group* in 
^TubXed phenol or phenoxy substituted by C^ alKyl or ^ .«* ^J^T52^ 
roxy 4-methytphenoxy. 4-t-butylphenoxy. 2-methoxyphenoxy and 4-,-propylphenoxy, alkoxycarborr^rou^. .nparteu 
"° W C dkoxvcarbonyl such as methoxycarbonyl. ethoxycarbonyl. .aopropoxycarbonyl and 2.4- 

d"n^am nocarbonyl. d^aminocarbony. and ^^^^^^ Q 
a M^r^o ^oups in particular C,. 4 alky, carbonylamino groups, such as acetytern.no. 

^SSS the examples of X include a hydrogen atom, a halogen atom such as a fluorine 
a J *Z aSnTat™. anTtoxyl group, in particular C, 12 alkoxyt, such as "^^u^S^Z 
™,T, rfnvvl ..hutaxvi n-anwloxy n-hexyloxy and n-dodecyloxy. an aryloxy group, in particular unsubstrtuted phe 
poxyl. n-butoxyl. «"^toxy^, n y Q ' r b 2. ( 4-hydroxyphenyl)propyl, such as phenoxy. 4- 

^LfrZV^XZ ^Ihoxy^e^ an alkyl«hio group in 

££22 T^wSto «*S msthytthio. ethyWto. propylthio and butylthio. and a phenylthio group such as phe- 
P °hU£ su^u^eTon tZpher^ ring by C, 3 a.Ky1 or C^alkoxy such as 4-methy.phenylth.o. and 2^eth- 

^tuin'Uhalone compound represented by Formula (1 ) can reao% be produced by using a method described 

of s^to^^udepentamethine canine dyes. h*««^^"^««^^f > fflS^ 
S dyes ZhthoquiLe dyes, anthraquinonedyes. indophenol dyes, phthatocyanine dyes and na£rthalocyan,ne 
mJZ Tl n*rt cXth7comDOurKis which can be mixed with the quinophthalone compound are preferred 
^n^se^e*^ 

to i^TtoSn fmettcds such as spin coating and casting, sputtering, chemical deposfon and vacuum depoa- 
Inn^r^arTin^rcoating method, coatng solutions in which dyes are dissolved or dispersed are used. In tm 
TJ^^Z^to^ZZ* ttTe substrate are preferably selected. Used singly or in a mixture are. for example. 

ac^^and ester sotnte such as ethyl acetate. The recording layer can be composed not only of a 
asfalC-'sing plural dyes or can bea^ 

of about 50 % or more. When solvents which do not damage the substrate can not be selected, sputtering, chemical 

5 de ^Tfe.?ecTr,^ 

,aye ^nclSXa suflWently high rellectance in wavelengths of reproducing light, for ^.metals s^h 
MAo Cu Ti Cr Ni Pt Ta and Pd can be used as a material for the reflective layer smgly or .n the form of alloys. 
CngmeZ Sd* tavVihe high reflectance and therefore are suftable for the material for the reflects layer. 



4 



)*<EP 0749120A1 I > 



EP 0 749 120 A1 



A substance containing Au as a main component is suitable since the reflective laver havino a hinh 

regjon. a YAG higher harmonic conversion laser having a vwavelensrthof nmt^J^ZL ™" * 3 V,S,b '° 

EXAMPLES 

byth^^eT* 6 ^^^ 
Example 1 

rate] (manured * Nir^on l^ntao^hiWso Ken^^ 

r*«ng ga ,^ 

Further, th,s recorded sample was reproduced with a commercially available CO player having a reproducing wave- 
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length of 780 nm for evaluating. As a result, it was confirmed that the reflectance was 70 % and the error rate was 3 cps 
and that reproduction could be made well and reproduction was possible even with a reproducing apparatus equipped 
with a near infrared semiconductor laser head. 



w 




(A) 



Example 2 

An optical recording medium was produced in the same manner as in Bample 1. ^W><^W 
compound represented by the following formula (B) was substituted for Dye (A) in Example 1 , and anazo dye repre- 
sent by the following formula (C) was used as a photoabsorbing agent The medium thus prepay ™s used to 
recording at a linear velocity of 5.6 m/s and a laser power of 10 mW with the optical d.sk evaluation apparafcs equipped 
wHh the 532 nm YAG higheV harmonic conversion laser head, and the EFM encoder, as was the case with Example 1 . 
* Ceding, the sigrL were reproduced with the same evaluation apparatus to find that the reflectance was 30 % 
Further this recorded sample was reproduced with a CD player having a reproducng wavelength of 680 nm for 
evaluating. As a result, the reflectance was 32 %. and the error rate was 5 cps. Accordingly, reproduction could be made 
well. 




(B) 



NHCOCHj 



CN 



(C) 



so 



Example 3 



An optical recording medium was produced in the same manner as in Example 1. except that a o^.nophthatone 
compound represented by the following formula (D) was substituted for Dye (A) in Example 1. The medium thus pre- 
ptrTwas used for recording at a linear velocity of 5.6 m/s and a laser power of ! 0 mW wHh the optcal fMUtan 
apparatus equipped with the 532 nm laser head, and the EFM encoder, as was the case with Example 1 . After record- 
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ing, the signals were reproduced with the same evaluation apparatus to find that the reflectance was 28 %. 

Further, this recorded sample was reproduced with a commercially available CD player having a reproducing 
length of 780 nm for evaluating. As a result, the reflectance was 69 %, and the error rate was 3 cps. Accordingly 
duction could be made well. 



10 




(D) 



Example 4 

20 

An optical recording medium was produced in the same manner as in Example 1, except that a quinophthalone 
compound represented by the following formula (E) was substituted for Dye (A) in Example 1, and an azo dye repre- 
sented by the following formula (F) was used as a photoabsorbing agent. The medium thus prepared was used for 
recording at a linear velocity of 5.6 m/s and a laser power of 1 0 mW with the optical disk evaluation apparatus equipped 
25 with the 532 nm laser head, and the EFM encoder, as was the case with Example 1 . After recording, the signals were 
reproduced with the same evaluation apparatus to find that the reflectance was 30 %. 

Further, this recorded sample was reproduced with a CD player having a reproducing wavelength of 635 nm for 
evaluating. As a result, the reflectance was 30 %, and the error rate was 7 cps. Accordingly, reproduction could be made 
well. 

30 



35 



40 



45 




(E) 



(F) 



Example 5 

An optical recording medium was produced in the same manner as in Example 1, except that a quinophthalone 
compound represented by the following formula (G) was substituted for Dye (A) in Example 1. The medium thus pre- 
pared was used for recording at a linear velocity of 5.6 m/s and a laser power of 10 mW with the optical disk evaluation 
apparatus equipped with the 532 nm laser head, and the EFM encoder, as was the case with Example 1 . After record- 
ing, the signals were reproduced with the same evaluation apparatus to find that the reflectance was 29 %. 

Further, this recorded sample was reproduced with the commercially available CD player having a reproducing 
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wavelength of 780 nm for evaluating. As a result, the reflectance was 71 %, and the error rate was 6 cps. Accordingly, 
reproduction could be made well. 



5 



TO 




(G) 



15 



Example 6 

20 

An optical recording medium was produced in the same manner as in Example 1 , except that a quinophthalone 
compound represented by the following formula (H) was substituted for Dye (A) in Example 1. The medium thus pre- 
pared was used for recording at a linear velocity of 5.6 m/s and a laser power of 10 mW with the optical disk evaluation 
apparatus equipped with the 532 nm laser head, and the EFM encoder, as was the case with Example 1 . After record- 
25 ing, the signals were reproduced with the same evaluation apparatus to find that the reflectance was 30 %. 

Further, this recorded sample was reproduced with the commercially available CD player having a reproducing 
wavelength of 780 nm for evaluating. As a result, the reflectance was 72 %, and the error rate was 3 cps. Accordingly, 
reproduction could be made well. 



35 




(H) 



O 

40 



Example 7 

45 

An optical recording medium was produced in the same manner as in Example 1, except that a quinophthalone 
compound represented by the following formula (I) was substituted for Dye (A) in Example 1 . The medium thus pre- 
pared was used for recording at a linear velocity of 5.6 m/s and a laser power of 10 mW with the optical disk evaluation 
apparatus equipped with the 532 nm laser head, and the EFM encoder, as was the case with Example 1 . After record- 
so ing, the signals were reproduced with the same evaluation apparatus to find that the reflectance was 31 %. 

Further, this recorded sample was reproduced with the commercially available CD player having a reproducing 
wavelength of 780 nm for evaluating. As a result, the reflectance was 70 %, and the error rate was 5 cps. Accordingly, 
reproduction could be made well. 

55 
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(I) 



Example 8 

An optical recording medium was produced in the same manner as in Example 2, except that a quinophthalone 
compound represented by the following formula (J) was substituted for Dye (B) in Example 2. The medium thus pre- 
pared was used for recording at a linear velocity of 5.6 m/s and a laser power of 1 0 mW with the optical disk evaluation 
apparatus equipped with the 532 nm laser head, and the EFM encoder, as was the case with Example 1 After record- 
ing, the signals were reproduced with the same evaluation apparatus to find that the reflectance was 29 % 

Further this recorded sample was reproduced with the CD player having a reproducing wavelength of 680 nm for 
evaluating. As a result, the reflectance was 33 %, and the error rate was 5 cps. Accordingly, reproduction could be made 




(J) 



Example 9 .... 

An optical recording medium was produced in the same manner as that in Example 1 , except that a quinophthalone 
compound represented by the following formula (K) was substituted for Dye (A) in Example 1. The medium thus pre- 
pared was used for recording at a linear velocity of 5.6 m/s and a laser power of 1 0 mW with the optical disk evaluation 
apparatus equipped with the 532 nm laser head, and the EFM encoder, as was the case with Example 1 . After record- 
ing, the signals were reproduced with the same evaluation apparatus to find that the reflectance was 30 % 

Further, this recorded sample was reproduced with the commercially available CD player having a reproducing 
wavelength of 780 nm for evaluating. As a result, the reflectance was 72 %, and the error rate was 4 cps. Accordingly 
reproduction could be made well. wiumyiy, 
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(K) 



is Example 10 

An optical recording medium was produced in the same manner as in Example 1. except that a quinophthalone 
compound represented by the following formula (L) was substituted for Dye (A) in Example 1 . The medium thus pre- 
pared was used for recording at a linear velocity of 5.6 m/s and a laser power of 10 mW with the optical disk evaluation 
20 apparatus equipped with the 532 nm laser head, and the EFM encoder, as was the case with Example 1 . After record- 
ing, the signals were reproduced with the same evaluation apparatus to find that the reflectance was 32 %. 

Further, this recorded sample was reproduced with the commercially available CD player having a reproducing 
wavelength of 780 nm for evaluating. As a result, the reflectance was 70 %, and the error rate was 5 cps. Accordingly, 
reproduction could be made well. 



30 




(L) 



O 

35 



Example 11 

40 

An optical recording medium was produced in the same manner as in Example 1, except that a quinophthalone 
compound represented by the following formula (M) was substituted for Dye (B) in Example 2. The medium thus pre- 
pared was used for recording at a linear velocity of 5.6 m/s and a laser power of 10 mW with the optical disk evaluation 
apparatus equipped with the 532 nm laser head, and the EFM encoder, as was the case with Example 1 . After record- 
45 ing, the signals were reproduced with the same evaluation apparatus to find that the reflectance was 30 %. 

Further, this recorded sample was reproduced with the CD player having a reproducing wavelength of 680 nm for 
evaluating. As a result, the reflectance was 35 %. and the error rate was 3 cps. Accordingly, reproduction could be made 
well. 

50 
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<M> 



O 



15 Example 12 

An optical recording medium was produced in the same manner as in Example 1, except that a quinophthalone 
compound represented by the following formula (N) was substituted for Dye (B) in Example 2. The medium thus pre- 
pared was used for recording at a linear velocity of 5.6 m/s and a laser power of 10 mW with the optical disk evaluation 
20 apparatus equipped with the 532 nm laser head, and the EFM encoder, as was the case with Example 1 . After record- 
ing, the signals were reproduced with the same evaluation apparatus to find that the reflectance was 29 %. 

Further, this recorded sample was reproduced with the commercially available CD player having a reproducing 
wavelength of 780 nm for evaluating. As a result, the reflectance was 73 %, and the error rate was 3 cps. Accordingly, 
reproduction could be made well. 



30 




(N) 



Example 13 

40 

An optical recording medium was produced in the same manner as in Example 1, except that a quinophthalone 
compound represented by the following formula (O) was substituted for Dye (A) in Example 1. The medium thus pre- 
pared was used for recording at a linear velocity of 5.6 m/s and a laser power of 10 mW with the optical disk evaluation 
apparatus equipped with the 532 nm laser head, and the EFM encoder, as was the case with Example 1 . After record- 
45 ing, the signals were reproduced with the same evaluation apparatus to find that the reflectance was 30 %. 

Further, this recorded sample was reproduced with the commercially available CD player having a reproducing 
wavelength of 780 nm for evaluating. As a result, the reflectance was 70 %. and the error rate was 7 cps. Accordingly, 
reproduction could be made well. 

so 



55 
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5 




is Example 14 

An optical recording medium was produced in the same manner as in Example 1, except that a phthatocyanine 
compound represented by the following formula (P) was substituted for the photoabsorbing agent NK 2929 in Example 
1 . The medium thus prepared was used for recording at a linear velocity of 5.6 m/s and a laser power of 10 mW with 
20 the optical disk evaluation apparatus equipped with the 532 nm laser head, and the EFM encoder, as was the case with 
Example 1 . After recording, the signals were reproduced with the same evaluation apparatus to find that the reflectance 
was 29 %. 

Further, this recorded sample was reproduced with the commercially available CD player having a reproducing 
wavelength of 780 nm for evaluating. As a result, the reflectance was 73 %, and the error rate was 5 cps. Accordingly, 
25 reproduction could be made well. 




(P) 



50 

Example 15 

An optical recording medium was produced in the same manner as in Example 1 , except that a phthalocyanine 
55 compound represented by the following formula (Q) was substituted for the photoabsorbing agent NK 2929 in Example 
1 . The medium thus prepared was used for recording at a linear velocity of 5.6 m/s and a laser power of 10 mW with 
the optical disk evaluation apparatus equipped with the 532 nm laser head, and the EFM encoder, as was the case with 
Example 1 . After recording, the signals were reproduced with the same evaluation apparatus to find that the reflectance 
was 33 %. 
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Further, this recorded sample was reproduced with the commercially available CD player having a reproducing 
wavelength of 780 nm for evaluating. As a result, the reflectance was 72 %, and the error rate was 6 cps. Accordingly, 
reproduction could be made well. 



10 



15 



20 



25 




(Q) 



30 Example 16 

The optical recording medium obtained in Example 1 was used for recording at a linear velocity of 2 m/s and a laser 
power of 6 mW with an optical disk evaluation apparatus equipped with a 780 nm semiconductor laser head, and the 
EFM encoder. After recording, the signals were reproduced with the same evaluation apparatus to find that fine eye pat- 
35 terns were observed, wherein the reflectance was 73 %. 

Further, this recorded sample was reproduced with the optical disk evaluation apparatus equipped with the 532 nm 
YAQ higher harmonic conversion laser head, and the EFM encoder for evaluating. As a result, the reflectance was 30 
%. and the error rate was 3 cps. Accordingly, reproduction could be made well. 

40 Example 17 

The optical recording medium obtained in Example 4 was used for recording at a linear velocity of 5.6 m/s and a 
laser power of 10 mW with an optical disk evaluation apparatus equipped with a 635 nm semiconductor laser head, and 
the EFM encoder. After recording, the signals were reproduced with the same evaluation apparatus to find that fine eye 
45 patterns were observed, wherein the reflectance was 31 %. 

Further, this recorded sample was reproduced with the optical disk evaluation apparatus equipped with the 532 nm 
YAG higher harmonic conversion laser head, and the EFM encoder for evaluating. As a result, the reflectance was 30 
%, and the error rate was 8 cps. Accordingly, reproduction could be made well. 

so Example 18 

An optical recording medium was produced in the same manner as in Example 1 , except that a dye solution was 
prepared without adding the pentamethine cyanine dye NK 2929 which was a photoabsorbing agent. The medium thus 
prepared was used for recording at a linear velocity of 5.6 m/s and a laser power of 10 mW with the optical disk evalu- 
55 ation apparatus equipped with a 532 nm laser head, and the EFM encoder, as was the case with Example 1 . After 
recording, the signals were reproduced with the same evaluation apparatus to find that fine eye patterns were 
observed, wherein the reflectance was 56 %. 
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Comparative Example 1 

An optical recording medium was produced in the same manner as in Example 1. except that the quinophthalone 
dye (A) was not added. The medium thus prepared was used for recording at a linear velocity of 5.6 m/s and a laser 
power of 10 mW with the optical disk evaluation apparatus equipped with the 532 nm laser head, and the EFM encoder, 
as was the case with Example 1 . After recording, the signals were reproduced with the same evaluation apparatus to 
find that the reflectance was as low as about 6 % and the wave form was distorted. Moreover, reproduction over a long 
period of time deteriorated the signals. 

Further, this recorded medium was evaluated with the commercially available CD player having a reproducing 
wavelength of 780 nm to find that the error rate was 2980 cps, and therefore the reproduction was inferior. 

Comparative Example 2 

An optical recording medium was produced in the same manner as in Example 1 , except that the quinophthalone 
dye (A) was not added, and a pentamethine cyanine dye NK2627 (3,3'-diethyl-2,2 , -(6 t 7,6 , ,7'-diben2o)thiadicarbocya- 
nine iodide) (manufactured by Nippon Kan to Shikiso Kenkyusho K.K.) was used for the photoabsorbing agent The 
medium thus prepared was used for recording at a linear velocity of 5.6 m/s and a laser power of 1 0 mW with the optical 
disk evaluation apparatus equipped with the 532 nm laser head, and the EFM encoder, as was the case with Example 
1 . After recording, the signals were reproduced with the same evaluation apparatus to find that the reflectance was as 
low as 9 % and the wave form was distorted. Moreover, reproduction over a long period of time deteriorated the signals. 

Further, this recorded medium was evaluated with the commercially available CD player having a reproducing 
wavelength of 780 nm to find that the error rate was 3320 cps, and therefore the reproduction was inferior. 

Comparative Example 3 

An optical recording medium was produced in the same manner as in Example 1 , except that the quinophthalone 
dye (A) was not added, and a pentamethine cyanine dye NK1456 (1,1'-diethyl-2,2'-quinodicarbocyanine iodide) (man- 
ufactured by Nippon Kanko Shikiso Kenkyusho K.K.) was used for the photoabsorbing agent. The medium thus pre- 
pared was used for recording at a linear velocity of 5.6 m/s and a laser power of 10 mW with the optical disk evaluation 
apparatus equipped with the 532 nm laser head, and the EFM encoder, as was the case with Example 1 . After record- 
ing, the signals were reproduced with the same evaluation apparatus to find that the reflectance was as low as about 8 
% and the wave form was distorted. Moreover, reproduction over a long period of time deteriorated the signals. 

Further, this recorded medium was evaluated with the commercially available CD player having a reproducing 
wavelength of 780 nm to find that the error rate was 3570 cps, and therefore the reproduction was inferior. 

Claims 

1. An optical recording medium comprising a recording layer, a reflective layer and a protective layer provided on a 
substrate, wherein the recording layer contains a quinophthalone compound represented by the following Formula 
(1) and having an absorption maximum in a wavelength falling in a range of 400 to 500 nm: 




wherein R 1 to R 8 are independently a hydrogen atom, a halogen atom, a nitro group, an alky I group, an alkoxyalkyl 
group, an alkoxyl group, an alkoxyalkoxyl group, an aryloxy group, an alkoxycarbonyl group, an alkylaminocarbonyl 
group, a di alkylaminocarbonyl group, an alkylcarbonylamino group, a phenylcarbonylamino group, a phenylamino- 
carbonyl group, or a phenoxycarbonyl group; and X is a hydrogen atom, a halogen atom, an alkoxyl group, an ary- 
loxy group, an alkyltnio group, or a phenyrthio group. 

2. An optical recording medium as described in claim 1 , containing the quinophthalone compound represented by 
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Formula (1) and a photoabsorbing compound having an absorption maximum in a wavelength falling in a range of 
550 to 900 nm in the recording layer. 

3. An optical recording medium as described in claim 1 or 2, wherein the reflectance to light selected from lasers hav- 
ing wavelengths of 480 to 600 nm measured from a substrate side is 25 % or more, and recording and reproducing 
are possible with lasers having wavelengths of 480 to 600 nm. 

4. An optical recording medium as described in claim 3. wherein recording and reproducing are possible with a laser 
selected from those having wavelengths of 600 to 830 nm. 

5. An optical recording medium as described in claim 3, wherein the reflectance to light selected from near infrared 
lasers having wavelengths of 770 to 830 nm measured from the substrate side is 65 % or more, and reproducing 
is possible with a near infrared laser selected from those having wavelengths of 770 to 830 nm. 

6. An optical recording medium as described in claim 3, wherein the reflectance to light selected from near infrared 
lasers having wavelengths of 600 to 700 nm measured from the substrate side is 30 % or more, and reproducing 
is possible with a near infrared laser selected from those having wavelengths of 600 to 700 nm. 

7. An optical recording medium according to anyone of the preceding claims 1 to 6. wherein in general formula (1) R t 
to R 8 are independently a hydrogen atom, a halogen atom, a nitro group, a C-,-C 12 alkyl group, a C2-7-alkoxyalkyl 
group , a C^ 2 alkoxyl group, a C 2 . 7 alkoxyalkoxyl group , unsubstituted phenoxy or phenoxy substituted by 
alkyl or by C^galkoxyl, a C^e alkoxycarbonyl group, a C^g alkylaminocarbonyl group, adi-C^e alkyl-aminocarbonyl 
group, a alkylcarbonytamino group, phenylaminocarbonyl or phenylaminocarbonyl substituted on the phenyl 
ring by C-^ alkyl or by C^. z alkoxyl phenylcarbonylamino or phenylcarbonyiamino substituted on the phenyl ring by 
Ct.4 alkyl, phenoxycarbonyl or phenoxycarbonyl substituted on the phenyl ring by alkyl or alkoxyl; and X 
is a hydrogen atom, a halogen atom, a Ci_ 12 alkoxyl group, unsubstituted phenoxy or phenoxy substituted by C-,.4 
alkyl. by alkoxyl or by 2(4-hydroxyphenyl)propyl, a alkylthio group, phenylthio or phenylthio substituted on 
the phenyl ring by alkyl or by C-,. 3 alkoxyl. 
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Fig J 
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